India is in a state of transition epidemiological, economic, and demographic and nutrition transition. And all these transitions are leading to non communicable diseases like obesity, hypertension and insulin resistance. The study was aimed to estimate the Prevalence of hypertension and its associated risk factors among adults of rural Uttrakhand. It is a cross sectional community based study. Survey was conducted in rural areas of Uttrakhand, to make a sample size of 300 adults (18-45yr), using WHO STEPS questionnaire. Waist Circumference, Blood pressure, Body Mass Index of the participants was calculated. P value < 0.05 was considered significant. In the sample population based on systolic BP, 61.3% were non-hypertensive, 29.7% were pre-hypertensive and 9% were hypertensive. Based on diastolic BP, 43.3% were non-hypertensive, 32.7% were prehypertensive and 24% were hypertensive. Subjects with hypertension and pre-hypertension have higher BMI and waist circumference. A high prevalence rate of pre-hypertension and hypertension was depicted in rural areas of Uttrakhand region.4.8% of the female participants had systolic high blood pressure compared to the 11.9% of the male participants. On the other hand, 21.8% of the female participants had diastolic high blood pressure compared to the over 25% of the male participants.
normal blood pressure range [9] [10] [11] . For half a century, treatment and awareness of high blood pressure has been insufficient, as described by "The rule of halves" [12] [13] [14] , meaning that only half of those identified with hypertension were aware of their condition, and only half of those aware were treated, and of those treated only half achieved treatment goals. Even though treatment has contributed to a reduction of cardiovascular events, the control of high blood pressure and hypertension can still be improved 15 . The risk of becoming hypertensive in later life is considerable, as studies from almost all high-income countries have shown that blood pressure rises with increasing age 16, 17 . The incidence of hypertension is likely to vary depending on the initial blood pressure 18 and the intra-individual variation of blood pressure measurements 19, 20 .
Although there are subjects in whom the hypertension can be traced to an underlying disease, i.e. secondary hypertension, those cases are rare and most hypertensive cases have primary hypertension 21 . Primary hypertension stems from interaction between multiple genetic and environmental factors, involving complex path genetic mechanisms 22 . More recent studies in twins 23, 24 have concluded that approximately 60% of the family association of blood pressure is explained by shared genes and approximately 40 % by shared environment. Thus, even though genetics might account for the largest impact, there is still a major influence of lifestyle and environmental factors [25] [26] [27] , which are potentially preventable.
Moderate alcohol consumption is known to reduce cardiovascular mortality 28 and also seems to have a beneficial effect on blood pressure, at least in women 29 . Previous studies have identified biological mechanisms that would explain the beneficial effect of alcohol on blood pressure, such as anti-inflammatory effects 30 and positive changes in lipid metabolism [31] [32] [33] , which support a causative effect. However, an excessive intake raises blood pressure and causes other problems 34 . In the World Health Organization Global Burden of Disease 2000 Comparative Risk Analysis study 35 , 16% of all hypertensive disease was attributed to the consumption of alcohol.
Associations between body mass index (BMI) and blood pressure are generally acknowledged [36] [37] and have been found to be almost linear 38 . Some studies suggest that weight gain may account for 65-75 % of the incidence of human essential hypertension 39 . The evidence for a protective effect of physical activity with regard to development of hypertension [40] [41] [42] [43] and CVD 33 is well established; however, most people in industrialized societies are unfortunately becoming less physically active in their daily lives 44 . Physical activity not only acts directly on blood pressure 45 , but also indirectly through its beneficial influence on body weight and insulin resistance [46] [47] , thus making it an important factor to consider.
It is well established that the experience of perceived stress is accompanied by an increase in blood pressure, which is a completely normal physiological adaptation 48 . Animal studies show that chronic stress induces also a permanent blood pressure increase, and some behavior-based approaches to stress management, such as meditation, yoga and muscular relaxation, have shown moderate decreases in elevated blood pressure 49 .
Uttrakhand is a geographically ecologically frail, economically inchoate, and compactly populated mountain ecosystem. With fast growing urbanization and development of infrastructure, connectivity to the villages is more and therefore area has undergone urbanization in a rapid way and with this there is easy access to markets. Hence, major area of cultivated land and are being used for more infrastructure expansion, services activities, and economic activities in the hilly region 50 . There is moderate regional transition from farming of traditional crop and animal husbandry system to locally yielded vegetables, fruits and milk for sale in townified, urban locale. This affects the conventional land use model. The shift in the pattern of physical activity and dietary changes is main reason of demographic and socio-economic changes 50 .
Uttarakhand is a diverse state with varied terrains and compact population density in plain region. Demographic shift is pointing a transition in population dynamics homologues with socio economic growth (i.e. rising economies, education, employment, improvement in health status and life expectancy and changes in life style). This has been coincided by an epidemiological shift 51 . Despite increase in life expectancy, there is a steady growth in chronic diseases of aging and life-styles related diseases such as hypertension, stroke, diabetes, and other cardiovascular diseases. The various studies have shown the emergence of the epidemiological shift has often been linked with epidemics of degenerative heart diseases (including hypertension, ischemic heart diseases, and CVD), type 2 diabetes mellitus, and other chronic diseases.
Weather conditions results in various contradictory life-style practice and lead to practices like smoking, tobacco consumption, alcohol consumption, consumption of fruits and vegetables not grown locally 52 this give rise to a high prevalence rate of non-communicable diseases 50 .
The study was undertaken to find the prevalence and associated risk factors of hypertension. The study would aid in generating the data regarding obesity, hypertension in a rural area and hence would initiate timely precautionary measures to reduce the adverse health effects.
Material and Methods Study tool
A locally adapted, pre-tested, and Hindi translated WHO adapted step questionnaire was used to carry out the survey. It has following parameters tobacco intake, alcohol intake, diet, physical activity, related history with treatment of hypertension and diabetes were collected. Asian cut off of waist circumference (WC) and Body Mass Index were computed.
Study Detail
A survey was conducted in village population of the Uttrakhand state. For the study, 300 adults (18-45 years) of age using purposive and incidental sampling techniques were selected. Sample size of 300 was collected because it is more than 10% of the population (18-45 years). In a village households were visited personally and one man and woman from eligible age groups were selected. If there is more than one eligible candidate present in a particular household, the random selection was done.
Data Collection
The collection of data was done using WHO STEPS questionnaire approach. Interview technique was used by the investigator. Confidentiality of the information was ensured and consent form was filled by all the investigators. Anthropometric measurements and variables such as weight (kilograms) using Karda digital weighing scale, height (centimeters) using stadia meter and WC (waist circumference in centimeters) were recorded using standard procedures were measured in a separate room. BMI (kg /m 2 ) was calculated (53) the latest classification of BMI for Asian populations was used to define overweight (23-24. Blood pressure was measured using a Mercury Sphygmomanometer. The readings of blood pressure were taken twice with the subject sitting in a relaxed sitting and average of both reading was taken. Hypertension was classified using JNC -8 criteria 56 .
Sample Size
The sample size calculated was 269 with confidence interval of 90% and margin of error 5 %. Formula used for the calculation is as under:
Where N = Population Size e = Margin of error Z = z score
The calculated sample size was 269 but a total of 300 participants were included for the study. Consent form was obtained from each study participant.
Definition and Diagnostic Criteria
Hypertension was calculated using JNC 8 criteria 57 . Using the systolic BP, adults were classified as normotensive if they had systolic BP <119 mmHg, pre-hypertensive if they had systolic BP of 120-139 mmHg and hypertensive if they have systolic BP of >140 mmHg. Using the diastolic BP, adults were classified as normotensive if they had diastolic BP <79 mmHg, pre-hypertensive if they had diastolic BP of 80-89 mmHg and hypertensive if they have diastolic BP of >90 mmHg.
Data Analysis
Data analysis was carried out using SPSS version 17.0. Pearson's Chi square test was used to evaluate differences between groups for categorized variables. Normally distributed data was 90% confidence intervals. Frequency distribution and cross tabulation was done to find the relationship with categorical variables. The chi square test was used and level of significance p was 0.05 (p < 0.05).
Results
Out of 300 adults 44(14.7%) were hypertensive with significant higher percentage of males 32(18.2%) as compared to females 12(9.7%) Table 1 shows the sociodemographic profile of the subject. Out of the 300 adults, 176 (58.7%) were males whereas 124 (41.3%) were females. Uttrakhand has majority of Hindu population 95% were Hindu, 2.7% were Muslims and 2.3% were Sikh. Of the 300 adults in the study, 225 (75.5%) were married, 65 (21.7%) were unmarried whereas 8 (2.7%) were divorced or widowed or separated. Only 4% of the population had not attended school. It was found out of 300, that 28 (9.3%) were government employee. 
Socio Demogrophic

Modifiable Risk Factors Anthropometric Characteristics
The mean age of the adults in the current study was 32.2±8.9 years. The mean height was 160.8±8.7 cm, weight was 61.6±9.9 kg, BMI was 23.7±2.7 kg/m2 and waist circumference was 84.7±10.5 cm. Height, weight and waist circumference was significantly higher in males as compared to females (p<0.05).
There was no significant difference in age or BMI between males and females (p>0.05) Table 4 gives correlation of age and anthropometry with vital statistics. There was a significant positive correlation of pulse rate with age in males (p<0.05).
Behavioral and Associated Risk Factors
There was also a significant positive correlation of weight with diastolic BP in males (p<0.05). BMI was also significantly positively correlated with systolic and diastolic BP in males (p<0.05). There was no significant correlation of waist circumference with vital statistics in males (p>0.05). There was also no correlation of anthropometry with vital statistics in females. Variables entered on step 1: Gender, Age, diabetes, smoke, alcohol_12_ months, BMI, veg_freq_code.
Discussion and Conclusion
The present study demonstrated the prevalence of hypertension which was found significantly high among adults 58 . Studies shows a significant association of hypertension with age 59 . In the present study, the unacceptably high rates of hypertension and BMI were detected among the population of the rural areas. This study outlines remarkable positive correlation between all the anthropometric factors (weight, BMI) and systolic and diastolic blood pressure except for waist circumference. Many researchers have already reported positive correlation of body mass index with hypertension (systolic and diastolic) 38 .
Among modifiable factors, no significant association was shown with tobacco and alcohol intake. This is inconsistent with other findings where tobacco use alcohol consumption has been found to be associated with hypertension 34 .
The major point of this study was to deduce the prevalence of hypertension and to find associated risk factors in different rural zones of Uttrakhand.
This study concluded to create the behavior changes and modification in life style and various discussed modifiable risk factors so that the prevalence of Hypertension can be reduced in the population.
In cessation, the study showed that more than 40 % population in our rural area has high BMI. There are alarming rates of high BMI and obesity among women and youth, signifying where targeted actions should be taken. Owing to the effective alliance of hypertension with lower BMI cut-off value (less than 23 kg/m 2 ), this study uses Asian-specific cutoff for the defining levels of overweight and obesity among the population. This call an immediate attention and action at the state and also at national level to control the problem of Non communicable disease especially hypertension among Asian countries. limitations lack of specific data on stress levels is a major limitation of the study. Any causal association cannot be derived from the present cross-sectional study design. More research with appropriate study design is needed to find if any causal association exists between hypertension and the discussed variables.
